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1. TITLE OF THE INVENTION 

POWER SOURCE CIRCUIT 

2. CLAIM 

(DA power source circuit ■ comprising- a f± rS f 

ZTT to be char9ed with a volt ^ £ «= 

Ing and smoothing a voltage of an AC power source , second 
capecitor connected to the first capacitor via a switcni" 

mzi z " inauctance eiement; - • — :: n t 

charging ;; it I g To7 t r ^ "*« * 

scribed ? SeC ° nd ca pacitor reaches a pre- 

ItchLT voltase value - for ™* °" IL 

Prescribl! * *" ChSr9inS V01 "'* ~c— a 

prescribed lower limit voltage value. 

3. DETAILED DESCRIPTION OF THE INVENTION 
t Field of the Invention) 

circuit , The fc PreSent invM,ti ™ «l«es to a power source 
«rcu lt for ohteining a DC power for a control circuit such 
" a sequencer from a commercial ■ power source. 

[Prior Art] 

Conventionally, a power source circuit of 
type obtains e DC voltage from the voltage of the Hr- 
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cxal power source of AC 100 V. i„ this C ase, the input 
voltage has been set so as to be variable within an 
allowable range of about -15% to about +10%. However in 
general, a control circuit such as a sequencer is not only 
supplied to meet a domestic demand, but also exported to 
various foreign countries. Thus, m order to edapt such a 
control circuit to be compatible with foreign power sources 
of 110 V, 120 V, 220 V and the l ilte , the components used 
must be replaced and various tests must be performed as 
necessitated. Since such tasks are troublesome, it has 
been desired to solve this problem. 

[Objective of the Invention] 

In view of the above-described respects, the 
present invention has been devised for the purpose of 
providing a power source circuit which can enlarge the 
a-lowable varying range of an input voltage from the 
commercial power source, can obtain a DC low voltage with 
a minimum loss, and is configured so as to be accommodated 
-o not only domestic demands but also overseas demands. 

[Disclosure of the Invention] 

Hereinafter, the configuration according to the 
present invention will be described by way of an example 
illustrated in the drawings. Figure 1 is a circuit diagram 
showing the entire configuration of the power source 
Circuit in an example of the present invention, and 
Figure 2 is a circuit diagram of the principal section 
thereof. As shown in Figure 1. the AC input voltage from 
a commercial power source 1 is reduced by a power trans- 
former 2, full-wave rectified by a diode bridge 3 and then 
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charged in a capacitor C The 

lelent rT ClrCUit SSCti °" 4) - » inductee e ! 
t . The =n a r ging voltage v. (. 8 V, of the = apaci . 

Terminal regulator 6 generate » ~« 
voltage Vcc f- sv> * ^ . 9enerates a P°wer source 

ge vcc (- 5V) for driving the sequencer ic as a 
charging voltage of a capacitor C fth* ^ • 
the capacitor C ±« charging voltage of 

— usea as a co r:r vo ; a3 : ~ r rr r 

^tor is widely available ^ ^ » c 

iL7t i diasran sh ° w ^ «« co„ fig « ation 9 r 

switching type pre-regulator Tn i-k« 

"Sure 2. . transist L Tr ° r ; s ^ * e -»™ in 

5. The s„itch control LI"' «1 ^ 

r^rr; of the capacitor c ° is — * - 

the Zener V ! "-t-li^Q resistor. The cethode of 

u; -;r vi r a tha — *~ 

r -e -put terming of 'tT JU^TT Is 2l 
connected to the output terminal „, «. 

-other resistor r. Thus ^e 7 vi * 

Positive input te™i„ al or t he 96 *° ^ 

wm* ^inai of the comparator 7 equals a 

: f tainSd ^ diVidinS 3 ^"erence heLeen 

ioae rr d T age 9eneratea °- »» — »* «- ze::: 

peir of ° P " VOlta9S ° f c °<"P«ator 7 by a 

P-r of resistors r. A volt ag e obteined by dividino the 

«*w voxt age of t h e caPaC i tor c, by the re y sist : r d r R 9 z 
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R 2 is applied to the negative input terminal of the 
comparator 7. The operating voltage of the comparator 7 is 
supplied from the capacitor C 0 . when the output of the 
comparator 7 reaches the H level, a transistor Tr 2 is 
turned ON and the transistor Tr x is also turned ON via base 
current flowing through a resistor r b . On the other hand, 
when the output of the comparator 7 reaches the L level] 
the transistor Tr 2 is turned OFF and the transistor Tr, is 
also turned OFF. It is noted that when the output of 'the 
comparator 7 is at the H level, the upper limit value of 
the voltage thereof is limited to the base-emitter volt— 
age V BE (= 0.7 V) of the transistor Tr 2 . The pre-regulator 
circuit shown in Figure 2 has a very simple circuit 
configuration utilizing the hysteresis characteristics of 
the comparator 7. That is to say, the feature of the 
circuit according to the present invention lies in setting 
a ripple voltage and circuit constants, unlike a 
conventional variable frequency or constant frequency 
switching regulator having a variable duty ratio. 

Hereinafter, the operation of this circuit will 
be described with reference to Figure 3. Figure 3(a) shows 
the variation of the charging voltage V„ of the capaci- 
tor c 2 . In Figure 3(a), denotes a ripple voltage and V ra 
and V,, denote the upper limit value and the lower limit 
value of the charging voltage V R of the capacitor C,, 
respectively. Figure 3(b) shows the variations of the 
voltage applied to the positive input terminal of the 
comparator 7, in which Vh denotes the higher applied 
voltage and VI denotes the lower applied voltage. In the 
circuit shown in Figure 2, in the period after the power is 
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supplied and until the voltage V. reaches the voltage V 
shown in Figure 3, the transistor Tr x is conductive (i.e. 
in the ON state). When the voltage V. reaches the voltl 
age v., the output of the comparator 7 becomes low, so that 
the transistor Tr 2 is turned OFF and the transistor Tr, is 
also turned OFF. While the transistor Tr x is OFF, power is 
supplied from the capacitor C x to a load. Thus, the charge 
xn the capacitor C, is discharged and the voltage V. becomes 
low. At this time, the voltage VI is being applied to 
the positive input terminal of the comparator 7. When the 
charging voltage V. of the " comparator 7 reaches the 
voltage V^, the capacitor 7 is turned OFF, the transis- 
tor Tr 2 is turned ON and the transistor Tr x is also turned 
ON. As a result, the capacitor C, is charged again from 
the capacitor C 0 . At this time, the voltage Vh is being 
applied to the positive input terminal of the comparator 7 
Thereafter, when the charging voltage V, of the capacitor C 
reaches the voltage V ra , the transistor Tr x is turned OFF 
again, m this way, every time the voltage V. reaches the 
voltage V m or V,,, the transistor Tr, is turned ON/ OFF, as 
shown in the waveform chart in Figure 3. 

Hereinafter, a method for setting the respective 
constants of the circuit shown in Figure 2 will be de- 
scribed. First, Vja is set so as to satisfy the following 
equation. 

It« Vz-VCE VZ 
VRL - ■ • r +VCE 



Il»+R» 2r 2 



where V« is an output voltage at the open collector of the 
comparator 7 and is approximately equal to zero, and V s is 
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a^Zener voltage of the Zener diode Z. The voltages vl and 
Vh. are gxven by the following equations. 

V Z r +VCB ' - 

2r 2 



v . vz-VDfi 

Vh »— ^ r+VB£ 

- 0.7 V r O T 

; — + 0.7— 

2 2 2 



wheTtl" 13 b — i «- -» ags of the transistor Tr 
"hen the output of the comparator 7 is at the H level an! 
is approximately equal to 0 7 v • 
m»„ k. , , The ri PPle voltage Vrp 

-Y be oaloulated based on the following equation . 

«nt L andT""' C ° nStantS ° f thS *»*»*•»- ele- 

f olio ■ C, can be determined based on the 

following eguations. where v. is a charging voltage of the 
capacitor c„; t, is an ON time period of the transistor Tr 

x. - OFF time period of the transistor Tr • , £ 
current flowing through the inductance element L while' th 

llTZZl?. 1 ? 0N: u is a load c ™ 1 - » 

tor c Id P ! 3 CUrrSnt flOWin9 thr ° U9h the 

tor Cl , and P, ls the wattage of the load. 
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1. . 1 

• i 

» 



-LI* +-C, (Vh^-V/V 

t»- . c, 



I = IP 

I - It +Icj 



(4) 

ti 



11 +t * (5) 



Based on equations (l) and (2) among the above 
equations, the ON time period t of t ho «. , 
k 0 „ , , wioa t t of the transistor Tr. can 

™ T; The load our ™ Bt *- is J 

accordance with the wattage P , of the load, in this case 
-nee the voltage ». is a rectified and soothed output of 
the transformer 2, a voltage V. corresponding to the 
ma^mum value of the input voltage is determined and then 

Z the at this voitase is set at i/2 - ^ * 

say, the load current I. is caleui »-ho* * 

* AS caxcuiated from equations (2) 
through (4) under the condition t - t ' M „ 
valu* r,^ t • w 1 2 * Moreover, the 

f rome " b " ed ° n e9Uati0n (1 >' — *. is °"ained 
fro- eguetion (1,. The value o£ 

equation (2,. Furthermore. by setting I . i . 1/2 ba ™ 

::rr r-. r current - - 

tor Tr, and the xnductance element L is obtained, in the 
power source circuit having the above-described configura- 
tion the operation can be guaranteed at input voltages 

rr fl ° m ab ° Ut AC 85 V *° «° V- Thus, the P 2ll 

source cxreuit of the present invention can meet both 
domestio demands and overseas demands that require differ 
ent power source voltages. 6r 
[Effect of the Invention] 

The power source circuit of the present invention 
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has the above-described configuration end includes: a first 
capacitor to be charged with a voltage obteined by rectify- 
ing and smoothing a voltage of an AC power source; 
a second capacitor connected to the first capacitor via a 
switching element and an inductance element; end a switch 
control circuit for turning OFF the switching element when 
a charging voltage of the second capacitor reaches e presc- 
ribed upper limit voltage value and for turning ON the 
switching element when the charging voltage reaches 
prescribed lower limit voltege value. Thus, even when the 
charging voltage of the first capacitor greatly varies 
because of large variations of the commercial power source 
voltage in a wide range, the charging voltage of the second 
capacitor varies between the prescribed upper and lower 
limit voltage values which have been determined by the 
-itch control circuit. Thus, the power source circuit of 
the present invention can be used in a wide voltage range 
and can advantageously meet both domestic demands and 
overseas demands retiring different power source voltages. 
Furthermore, according to the present invention, since the 
current u-l«n» element serially connected to the switch- 
ing The" 13 ^ indU " anCe Slement - thS 
during the current limitation can be reduced to a low 

level, an d the amount of generated heat can also be 
advantageously reduced . 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

of «, F1SUre 1 " 3 ClrCUit dia9ram Sh ° Uin ' 3n e * a ™Pl* 
the power source circuit according to the present 

invention; Figure 2 is a circuit diagram 

principal section thereof; and Figure 3 is a diagram 
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illustrating the operation thereof. 

1: commercial power source; 2: voltage step down 
transformer; 3: diode bridge; 4: switch control circuit; 6: 
switching element; L: inductance element; and C x and C 2 : 
capacitors . 
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